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57 ABSTRACT

A timing device that includes an anode layer, a cathode layer
and an electrolyte attached to a base layer. The anode layer
and the cathode layer are placed adjacent to one another along
an axis of the timing device. Upon activation of the timing
device the anode layer is depleted away from the cathode
layer until the timing device is fully expired. Once the timing
device is expired, a change is seen indicating that the timing
device has expired. In some embodiments, a color change
indicates that the timing device has expired. In some embodi-
ments, as the timing device expires electronically readable
information is uncovered.

23 Claims, 4 Drawing Sheets
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TIMING SYSTEM AND DEVICE AND
METHOD FOR MAKING THE SAME

RELATED APPLICATION

This Patent Application claims priority under 35 U.S.C.
119(e) of the co-pending U.S. provisional patent application,
Application No. 61/554,456, filed on Nov. 1, 2011, and
entitted “TIMING SYSTEM AND DEVICE AND
METHOD FOR MAKING THE SAME,” which is also
hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates to timing systems, tempera-
ture indicators and visual indicators and devices and methods
for making the same. More specifically, the invention relates
to systems and devices for methods of indicating and/or
recording; the passage of a duration of time, that a preset
temperature has been exceeded or of indicating the accumu-
lation of other sensory data.

BACKGROUND OF THE INVENTION

Galvanic cells, or Voltaic cells derive electrical energy
from chemical reactions taking place within the cell. They
generally consist of two different metals and an electrolyte.
When the dissimilar metals come in contact with a common
electrolyte, a potential difference is created between the met-
als. Once an electron path is provided, external to the cell
itself, electrons flow from the anode to the cathode. Electrons
flow from the anode to the cathode, depleting atoms of elec-
trons, causing the remaining atoms to become ions.

These cells are more generally referred to within the public
domain as batteries and are more predominantly used as a
means of storing electrical energy.

However, some applications of these cells, like certain
timing systems, temperature indicators and visual indicators,
capitalize on other attributes inherent to these cells. One
particular attribute of interest is the transformation of mol-
ecules within the anode from atom to ion and the subsequent
change in optical properties. The optical properties of the
anode change from opaque to transparent as atoms become
ions.

The change in optical properties is relied upon within cer-
tain timing systems, temperature indicators and visual indi-
cators, also referred to as time dependent color changing
labels. Within these applications anode material consists of a
thin metal film which has been deposited by evaporation or
sputter or similar technique and configured on the same plane
or nearly the same plane as a cathode such that when an
electrolyte is introduced, anode atoms begin to deplete them-
selves of electrons and transform into ions, beginning at a
point closest to the cathode. As depletion continues an ion
rich transparent region begins to expand in a direction away
from the cathode.

As the optical properties of the anode change from opaque
to transparent backgrounds that used to lay hidden become
visible. The expansion of the transparent region reveals vari-
ous colors, text and/or patterns which have been printed just
behind the anode. Progression of the transparent region indi-
cates that increasing intervals of time have expired based on
the appearance of colors text and/or patterns. This describes
the general operation of some expiration indicators or color
changing labels.

SUMMARY OF THE INVENTION

The present application is directed to a timing device that
includes an anode layer, a cathode layer and an electrolyte
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2

attached to a base layer. The anode layer and the cathode layer
are placed adjacent to one another along an axis of the timing
device. Upon activation of the timing device the anode layer
is depleted away from the cathode layer until the timing
device is fully expired. Once the timing device is expired, a
change is seen indicating that the timing device has expired.
In some embodiments, a color change indicates that the tim-
ing device has expired.

In one aspect a timing device comprises a first timing
component and a second timing component, wherein the first
timing component and the second timing component are
independently activated. In some embodiments, each of the
first timing component and the second timing are an electro-
chemical timing device and comprise an anode layer, a cath-
ode layer, a base layer, an electrolyte attached to the base
layer, and a means for activating the timing device. In some
embodiments, the anode layer comprises Al and the cathode
layer comprises Cu. In further embodiments, the first timing
component is temperature independent. In some embodi-
ments, the second timing component is sensitive to tempera-
ture. In further embodiments, the second timing component is
not activated until a certain temperature is reached. In some
embodiments, a visual change is seen when a certain tem-
perature is reached. In further embodiments, a visual change
is seen as the timing device expires. In still further embodi-
ments, the timing device reveals a two-dimensional barcode
and is electronically readable. In some embodiments, the
timing device is coupled to an additional object.

In another aspect, a timing system comprises a plurality of
timing devices and each timing device comprises a first tim-
ing component and a second timing component, wherein each
timing device is configured to measure a different, discrete
period of time. In some embodiments, each timing device is
depleted after activation in order to show a passage of time. In
further embodiments, a visual change is seen as one of the
plurality of timing devices is depleted. In some embodiments,
the plurality of timing devices arranged in a sequential pat-
tern. In some embodiments, each timing device remains dor-
mant until a previous timing device is expired. In further
embodiments, each timing device is configured to measure a
thirty-day time period. In some embodiments, the first timing
component and the second timing component are indepen-
dently activated. In some embodiments, the second timing
component is activated when a certain temperature is reached.
In some of these embodiments, the second timing component
is configured to indicate exposure to a temperature in five
minute intervals. In some embodiments, the timing system is
coupled to an additional object.

In a further aspect, a timing device comprises an anode
layer, a cathode layer, a base layer, an electrolyte attached to
the base layer, and an activator to activate the timing device,
wherein upon activation the anode layer depletes in a direc-
tion away from the cathode layer and an electronically read-
able information is revealed. In some embodiments, the elec-
tronically readable information comprises a two-dimensional
barcode. In some embodiments, the electronically readable
information comprises a RFID antenna.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an electro-chemical timing device in
accordance with some embodiments.

FIG. 2 illustrates an electro-chemical timing device in
accordance with some embodiments.

FIG. 3 illustrates an electro-chemical timing device in
accordance with some embodiments.



US 9,188,962 B2

3

FIG. 4 illustrates an electro-chemical timing device and
system in accordance with some embodiments.

FIG. 5 illustrates an activation tab for a electro-chemical
timing device in accordance with some embodiments.

DETAILED DESCRIPTION OF THE INVENTION

The description below concerns several embodiments of
the presently claimed invention. The discussion references
the illustrated preferred embodiment. However, the scope of
the presently claimed invention is not limited to either the
illustrated embodiment, nor is it limited to those discussed, to
the contrary, the scope should be interpreted as broadly as
possible based on the language of the Claims section of this
document.

This disclosure provides several embodiments of the pres-
ently claimed invention. It is contemplated that any features
from any embodiment can be combined with any features
from any other embodiment. In this fashion, hybrid configu-
rations of the illustrated embodiments are well within the
scope of the presently claimed invention.

Referring now to FIG. 1, a timing device is depicted
therein. The timing device 100 comprises an anode 101 and a
cathode 113 which have been deposited on a substrate 115,
and a quantity of electrolyte (not shown). In some embodi-
ments, the anode 101 and the cathode 113 are thin-film depos-
ited onto the substrate 115. However, the anode 101 and the
cathode 113 are able to be attached to the substrate 115 by any
appropriate method as known in the art. Upon activation of
the timing device 100, the anode 101 is depleted longitudi-
nally away from and perpendicular to the cathode 113, as
demonstrated by the arrow. Depletion of the anode 101 occurs
at a point nearest to the cathode 113 first and progresses
longitudinally away from and perpendicular to the cathode
113. Depletion of the anode 101 occurs at an initial rate which
lessens as the anode 101 depletes away from the cathode 113.
In some embodiments, the timing device comprises multiple
anode depletion patterns 102 printed or deposited onto the
substrate 115 that are uncovered as the depletion of the anode
101 progresses. In some embodiments, as the anode 101 is
depleted, a top layer becomes transparent. In some embodi-
ments, the anode depletion patterns 102 comprise electroni-
cally readable information which is uncovered as the deple-
tion of the anode 101 progresses. In some embodiments, the
depletion of the anode 101 is sensitive to temperature. In
some embodiment, the anode 101 comprises aluminum (Al)
and the cathode 113 comprises copper (Cu).

The timing device 100 comprises a means to activate the
device. In some embodiments, the timing device 100 com-
prises a protective reservoir which contains a small amount of
electrolyte (not shown) molded to the cathode layer and pro-
truding outward. The timing device is activated when a con-
sumer applies pressure to the protrusion thereby braking the
barrier and depositing the small quantity of electrolyte into
contact with the main body of the timing device and activating
the timing device.

In some embodiments, as the timing device expires a visual
change is seen. For example, in some embodiments a color
change or change in transparency is seen as the anode layer of
the timing device is depleted. Alternatively or in addition, as
the anode layer is depleted text, a logo, or a pattern in uncov-
ered. In further embodiments, as the anode layer is depleted
electronically readable information is uncovered. For
example, in some embodiments, as the anode layer is depleted
a barcode and/or a two-dimensional barcode is uncovered. As
time progresses, the anode material of the timing device is
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depleted and more electronically readable information is
uncovered. In some embodiments, the timing device is sen-
sitive to temperature.

Generally, the rate of reaction of an electro-chemical reac-
tion within a timing device increases with an increase in
temperature. Particularly, timing devices that utilize liquid
electrolytes experience an increase in conductivity of the
electrolyte with an increase in temperature. This is due to the
overall mobility of the molecules within the liquid electro-
lyte. Consequently, when designing a timing device that uti-
lizes a depleting anode layer to indicate a passage of time, the
effect of the changing conductivity of the electrolyte must be
considered. Without some way to correct for the change in
temperature, the timing device is only accurate within a con-
trolled temperature environment. However, by compensating
for the change in temperature a timing device is able to be
used for applications in a non-controlled temperature envi-
ronment.

The electrochemical timing devices rely upon an electron
flow through a path that is external to the timing cell. Conse-
quently, influencing the flow of the electrons also influences
the depletion rate of the anode material because the depletion
occurs when the atoms in the anode material gives up elec-
trons. These electrons flow through the return path.

Connecting a temperature dependent resistor (TDR) in
series with the electron return path affects the rate of flow of
the electrons. If the TDR has a negative temperature coeffi-
cient then its conductivity decreases with an increase in tem-
perature. This is opposite to what occurs within the electro-
lyte. Consequently, if the TDR’s rate of change in the negative
direction is equal to the electrolyte’s rate of change in the
positive direction, then the timing device is temperature cor-
rected or temperature independent for each instantaneous
moment in time. In this manner, the timing device is able to be
corrected for an ambient temperature change. However, a
change of the internal resistance of the electrolyte across a
broad spectrum of time must be considered in order to ensure
that the entire timing device is accurate independent of tem-
perature.

As time progresses the anode material depletes in a direc-
tion further away from the cathode. As the anode depletes, the
electrolyte migrates along with the depletion of the anode,
increasing the distance between the cathode and the anode. As
the distance between the cathode and the anode increases so
does the internal resistance of the electrolyte. Since the rate of
electron flow or current (I) is dependent upon factors which
include total resistance (R;) (the sum of the internal resis-
tance (R;) and the external resistance (R )), the electron flow
must be decreasing at a constant rate as the anode depletes.
This poses a problem when using a TDR by itself to affect the
electron flow or current and correct for temperature. TDR’s
are an effective means of correcting for ambient temperature
when current fluctuations due to changing temperature are the
only variable. In order for TDRs to work across a broad
spectrum of time, the changes in current, due to an increase in
R, must be made constant, thus eliminating it as a variable.

One solution is to design a timing device so that an anode
only has to deplete a very short distance before a new cathode
structure is revealed and limit the range of distance-related-
current changes that need to be considered. FIG. 2 shows an
exploded view of a timing device with a plurality of cathode
trace structures introduced in a close proximity throughout
the timing device. As shown in FIG. 2, the timing device 200
comprises a base 221, an anode layer 201, an electrolyte (not
shown), a plurality of cathode trace structures 213, a plurality
of masks 225 and a cover 223. In some embodiments, when
the timing device 200 is activated the anode layer 201 is
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depleted at a point nearest the first cathode trace structure at
the beginning of the timing device 200 and progresses in a
direction longitudinally away from and perpendicular to the
first cathode trace structure to the second cathode trace struc-
ture. In this manner, the anode layer is depleted along the
length of the timing device. As the number of cell divisions
and cathode trace structures increases, so does the resolution
and the accuracy of the timing device.

In further embodiments, a method of generating a constant
current includes varying the plate size of the anode. Particu-
larly, because the total resistance throughout the timing
device is relatively low, the current densities (A/cm?) as
related to the cathode and anode plates are near maximum.
Thus, reducing the initial size of the anode plate nearest the
cathode artificially reduces available current. Gradually
increasing its size, results in increasingly higher current lev-
els over time and anode depletion distance. Consequently, the
anode is formed in a particular shape which becomes wider as
the anode depletion increases in distance from the cathode.
This shape becomes wider with distance at the same rate as
the resistance increases with distance. FIG. 3 shows a timing
device with an anode layer that becomes wider as the anode
layer increases in distance from the cathode. As shown in
FIG. 3, the timing device 300 comprises an anode layer 301
and a plurality of cathode trace structures 313 and 313'. In
some embodiments, when the timing device 300 is activated
the anode layer 301 is depleted at a point nearest the first
cathode trace structure at the beginning of the timing device
300 and progresses in a direction longitudinally away from
and perpendicular to the first cathode trace structure to the
second cathode trace structure. As the anode becomes wider,
the distance to the cathode becomes greater and the internal
“electrolyte” resistance becomes greater. Since the increased
anode size (increasing current) occurs with a corresponding
increase inresistance (decreasing current) the current through
timing device remains flat or constant and the timing device is
able to adequately compensate for fluctuations in tempera-
ture.

In some embodiments, a timing device is configured to
measure an exposure to temperature as a separate time period.
Referring now to FIG. 4, one or more timing devices are
depicted therein. As shown in FIG. 4, a timing device 410
comprises a first timing component 401 and a second timing
component 403. In some embodiments, the first timing com-
ponent 401 and the second timing component 403 comprise
an electro-chemical timing device and comprise an anode and
a cathode which have been deposited on a substrate, and a
quantity of electrolyte, such as described above. As describe
above, upon activation of the timing device 410, the anode is
depleted longitudinally away from and perpendicular to the
cathode. Depletion of the anode occurs at a point nearest to
the cathode first and progresses longitudinally away from and
perpendicular to the cathode.

The first timing component 401 is temperature indepen-
dent and corrected for ambient temperature swings. In some
of these embodiments, the first timing component 401 is
configured to measure a period of 30 days. In these embodi-
ments, the first timing component 401 measures a period of
30 days and is accurate independent of temperature. In some
embodiments, the first timing component 401 comprises a
means for activating the device.

The second timing component 403 is sensitive to tempera-
ture. For example, in some embodiments, the second timing
component 403 is configured to measure the time in which the
timing device 410 has been exposed to a certain temperature.
In some embodiments, the second timing component 403 is
configured to measure how long the timing device 410 has
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been exposed to a temperature of 140° F. As shown in FIG. 4,
in some embodiments, the second timing component 403 is
configured to indicate the total amount of time that the timing
device 410 has been exposed to an extreme temperature in
five minute intervals. In some embodiments, the second tim-
ing component 403 is configured with ten segments to mea-
sured the total amount of time that the timing device 410 has
been exposed to an extreme temperature in five minute inter-
vals. However, the second timing component 403 is able to be
configured with any desired amount of time segments.

The second timing component 403 is activated when the
timing device 410 is exposed to a certain temperature. For
example, in some embodiments, an electrolyte is used which
is solid at room temperature, having no active ions. In these
embodiments, the electrolyte melts at a desired temperature
and becomes liquid, with active ions. Once the electrolyte is
liquid it comes into contact with the anode and the cathode
and the second timing component 403 is activated. In some
embodiments, each segment of the second timing component
403 remains dormant until the preceding segment has become
fully depleted before becoming activatable. Additionally, the
second timing component 403 is normally dormant and only
becomes activatable when the first timing component 401 is
activated. When the first timing component 401 is activated,
the second timing component 403 becomes activatable and is
able to measure the time in which the timing device 410 has
been exposed to a certain temperature. As described above,
when the timing device 410 is exposed to the desired tem-
perature the second timing component 403 is activated.

In some embodiments, a visual change and/or a visual
pattern is uncovered as the first timing component 401 and/or
the second timing component 403 expire. In some embodi-
ments, electronically readable information is uncovered as
the first timing component 401 and/or the second timing
component 403 expire. In some embodiments, the electroni-
cally readable information comprises a barcode and/or a two-
dimensional barcode.

As further shown in FIG. 4, the timing devices 410, 410",
and 410" and configured in a sequential or linear manner in
order to collectively indicate a passage of time. Although 12
timing devices are shown in FIG. 4, any desired number of
timing devices are able to be grouped together. Additionally,
while timing devices 410, 410, and 410" are numbered for
clarity, all the timing devices as shown in FIG. 4 operate
similarly.

The timing devices 410" and 410" are similar to the timing
device 410 as described above, and comprises a first timing
component that is independent of external temperature and a
second timing component, which is sensitive to the external
temperature. The timing devices 410, 410", and 410" arranged
together collectively show a plurality of first timing compo-
nents grouped together as a horizontal timing component and
one or more vertical timing components.

Within the plurality of timing devices, each subsequent
first timing component is dormant until the preceding first
timing component has become fully depleted and then
becomes activated. Each second timing component is nor-
mally dormant and becomes activatable when its associated
first timing component is activated. When each first timing
component is activated, the second timing component
becomes activatable and is able to measure the time in which
the timing device has been exposed to a certain temperature,
once the timing device is exposed to that temperature. In some
embodiments, each first timing component is configured to
measure a 30 day interval of time.

In some embodiments, the first timing component depletes
at a standard rate and doesn’t require any outside influence.
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The depletion rate naturally occurs due to the potential dif-
ference between the metals of the anode and the cathode. As
described above, in some embodiments, the anode comprises
Al and the cathode comprises Cu. The second timing compo-
nent is configured to deplete at an increased rate in order to
give a visual notification of an elapsed exposure to a certain
temperature. In some embodiments, the second timing com-
ponent is configured to give a visual notification of an elapsed
five-minute exposure to a certain temperature.

In some embodiments, as each timing device depletes,
multiple anode depletion patterns are uncovered. In some
embodiments, the anode depletion patterns comprise elec-
tronically readable information which is uncovered as time
progresses. In some embodiments, the electronically readable
information is a two-dimensional barcode. FIG. 4 shows a
triangular shaped type of two-dimensional barcode. How-
ever, any appropriately desired barcode, two-dimensional
barcode and/or electronically readable information is able to
be uncovered as each timing device expires. The form-factor
for each timing component and/or the entire timing device
and system is scalable to fit virtually any size and time period.

In further embodiments, as each timing device depletes,
electronically readable information comprising radio-fre-
quency-identification (RFID) information is uncovered. In
these embodiments, the RFID antenna material lies under the
undepleted anode material and is shielded by the anode mate-
rial. In some embodiments, the anode material comprises AL,
which is able to shield radio frequencies from the RFID
antenna material. Consequently, the RFID antenna material
remains passive until the anode material depletes enough to
reveal the antenna. Once the RFID antenna material is uncov-
ered it is able to transmit its information to an appropriate
receiver.

In some embodiments, a rapid change upon the expiration
of'a timing device is desired. A rapid change upon expiration
is a desirable quality because it creates a more noticeable
change. Rapid change upon expiration has previously been
achieved by removing the requirement of the electrons having
to flow through an existing resistor thus limiting the current
and providing a path for electrons to flow back to a common
cathode with no limiting effect. An effective means to accel-
erate change even further is to include cathode material as an
alloy within the area of the anode where it is desirable for
depletion to occur more rapidly. For example, in some
embodiments, Cu is included as an alloy within the area of the
anode where it is desirable for depletion to occur more rap-
idly. In some embodiments, a thin film deposit of an alloy of
98% Al and 2% Cu id placed in an area where a rapid deple-
tion is desired. In these areas the electrons vacating the Al
atoms only need to travel to an adjacent Cu atom in order to
complete the reaction and deplete the anode layer.

In further embodiments, a supplemental reservoir of elec-
trolyte is placed in the area where a rapid depletion of the
timing device is desired. Particularly, as long as the supple-
mental reservoir contacts the anode and not the cathode, the
electrolyte will remain passive. Rapid depletion does not
occur until an ion path is created when the supplemental
reservoir comens into contact with the main body of the
electrolyte or by an introduction to a common cathode.

Activation of the timing device occurs when a quantity of
the electrolyte comes into contact with the anode and the
cathode material. FIG. 5 shows an activation tab for a timing
device, as described above, in accordance with some embodi-
ments. The activation tab 500 is connected to a timing device,
as described above and comprises anode material 501 and
cathode material (not shown) deposited on a substrate 515,
and a quantity of electrolyte 520. In some embodiments, the
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quantity of electrolyte 520 is isolated from the anode or
cathode until activation is desired. When it is desirable to
activate the timing device, the activation tab 500 is folded
about the fold line 525 until the tab protrusion 530 becomes
separated from where it is adhered to the cathode. Then, once
separated, the electrolyte 520 is free to come into contact with
both the anode material 501 and the cathode material simul-
taneously and activation is initiated. Upon activation, the
anode layer 501 is depleted in order to indicate a passage of
time, as described above.

In use, a timing device and system is able to be incorpo-
rated within and/or attached to an additional object in order to
indicate whether a product is good or bad by exhibiting a
visual change when a period of time has padded and/or when
the product has been exposed to a temperature exceeding a
desired limit. Data encoded within the timing device is visible
to the human eye and encoded in electronically readable
information, retrievable at a later date. Additionally, the tim-
ing device may be incorporated with paper and/or packaging
and is able to survive brief periods of high humidity and
vacuum. Further, the timing device is able to be manufactured
with minimal cost and is able to passively or actively alert to
extreme conditions and is accurate for three to 18 months and
in the range of -20° C. to +60° C. Accordingly, the presently
claimed invention as described herein has many advantages.

The present invention has been described in terms of spe-
cific embodiments incorporating details to facilitate the
understanding of the principles of construction and operation
of the invention. As such, references, herein, to specific
embodiments and details thereof are not intended to limit the
scope of the claims appended hereto. It will be apparent to
those skilled in the art that modifications can be made in the
embodiments chosen for illustration without departing from
the spirit and scope of the invention.

I claim:

1. A timing device comprising:

a. a first timing component comprising a first indicator for

indicating a cumulative time period; and
b. a second timing component comprising a second indi-
cator for indicating a second time period comprising a
time that the timing device has been exposed to a pre-
defined temperature during the cumulative time period,

wherein the first timing component and the second timing
component are independently activated, and wherein the
second timing component is automatically activated by
the ambient temperature reaching the predefined tem-
perature.

2. The timing device of claim 1, wherein each of the first
timing component and the second timing component are an
electrochemical timing device and comprise;

a. an anode layer;

b. a cathode layer;

c. a base layer;

d. an electrolyte attached to the base layer; and

e. a means for activating the timing device.

3. The timing device of claim 2, wherein the anode layer
comprises Al and the cathode layer comprises Cu.

4. The timing device of claim 1, wherein the first timing
component is temperature independent.

5. The timing device of claim 1, wherein the second timing
component is sensitive to temperature.

6. The timing device of claim 1, wherein the second timing
component is not activated until a certain temperature is
reached.

7. The timing device of claim 1, wherein the second timing
component undergoes a change in appearance when the pre-
defined temperature is reached.
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8. The timing device of claim 1, wherein the first timing
component undergoes a change in appearance as the timing
device expires.

9. The timing device of claim 1, wherein the timing device
comprises a two-dimensional barcode and is electronically
readable.

10. The timing device of claim 1, wherein the timing device
is coupled to an additional object.

11. A timing system comprising:

a. a plurality of timing devices, each timing device com-

prising:

i. a first timing component comprising a first indicator
for indicating a cumulative time period; and

ii. a second temperature sensitive timing component
comprising a second indicator for indicating a second
time period comprising a time that the timing device
has been exposed to a predefined temperature during
the cumulative time period, wherein the second tim-
ing component is automatically activated by the ambi-
ent temperature reaching the predefined temperature,
and comprising a plurality of segments, each segment
not activatable until a preceding segment has expired.

12. The timing system of claim 11, wherein each timing
device is depleted after activation in order to show a passage
of time.

13. The timing system of claim 12, wherein the first timing
component undergoes a change in appearance as one of the
plurality of timing devices is depleted.

14. The timing system of claim 11, wherein the plurality of
timing devices is arranged in a sequential pattern.

15. The timing system of claim 11, wherein each timing
device remains dormant until a previous timing device is
expired.

16. The timing system of claim 11, wherein each timing
device is configured to measure a thirty-day time period.

17. The timing system of claim 11, wherein the first timing
component and the second timing component are indepen-
dently activated.

18. The timing system of claim 17, wherein the second
timing component is activated when a certain temperature is
reached.
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19. The timing system of claim 18, wherein the second
timing component is configured to indicate exposure to a
temperature in five minute intervals.

20. The timing system of claim 11, wherein the timing
system is coupled to an additional object.

21. A timing device comprising:

a. a first timing component comprising a first indicator for

indicating a cumulative time period comprising:

i. an anode layer;

ii. a cathode layer;

iii. a base layer;

iv. an electrolyte attached to the base layer; and

v. an activator to activate the timing device,
wherein upon activation of the first timing component, the
anode layer depletes in a direction away from the cathode
layer and a first electronically readable information is
revealed; and

b. a second timing component for indicating a second time

period different from the cumulative time period and

comprising a time that the timing device has been

exposed to a defined temperature during the cumulative

time period, the second timing component comprising:

i. a second anode layer;

ii. a second cathode layer;

iii. a second base layer;

iv. a second electrolyte attached to the second base layer;

and

v. asecond activator to activate the second timing device,
wherein upon activation of the second timing component, the
anode layer depletes in a direction away from the cathode
layer and a second electronically readable information is
revealed.

22. The timing device of claim 21, wherein the electroni-
cally readable information comprises a two-dimensional bar-
code.

23. The timing device of claim 21, wherein the electroni-
cally readable information comprises a RFID antenna.

#* #* #* #* #*



